Interactome of the inhibitory isoform of the nuclear transporter Importin 13.
Importin 13 (Imp13) is a bidirectional nuclear transporter of proteins involved in a range of important cellular processes, with an N-terminally truncated inhibitory isoform (tImp13) specifically expressed in testis. To gain insight into tImp13 function, we performed a yeast-2-hybrid screen from a human testis cDNA library, identifying for the first time a suite of interactors with roles in diverse cellular process. We validated the interaction of tImp13 with Eukaryotic translation initiation factor 4γ2 (EIF4G2) and High mobility group containing protein 20A (HMG20A), benchmarking that with glucocorticoid receptor (GR), a known Imp13 interactor expressed in testis. Coimmunoprecipitation assays indicated association of both tImp13 and Imp13 with EIF4G2, HMG20A and GR. Quantitative confocal microscopic analysis revealed the ability of tImp13 to inhibit the nuclear localisation of EIF4G2, HMG20A and GR, as well as that of Imp13 to act as a nuclear exporter for both EIF4G2 and HMG20A, and as a nuclear importer for GR. The physiological relevance of these results was highlighted by the cytoplasmic localisation of EIF4G2, HMG20A and GR in pachytene spermatocytes/round spermatids in the murine testis where tImp13 is present at high levels, in contrast to the nuclear localisation of HMG20A and GR in spermatogonia, where tImp13 is largely absent. Interestingly, Imp13, EIF4G2, HMG20A and GR were found together in the acrosome vesicle of murine epididymal spermatozoa. Collectively, our findings show, for the first time, that tImp13 may have a functional role in the mature spermatozoa, in addition to that in the meiotic germ cells of the testis.